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INTRODUCTION

The Heathkit Model 1B-5281 RLC Bridge is a
general-purpose instrument that you can use to check
the value of resistors, inductors, and capacitors, Use it
for bench work with the optional power supply, or as
a portable test unit for field use with two standard
9-volt batteries (not supplied). Terminals are pro-
vided on the front panel for the component under test
(Zx), and an external standard (Z).

The compact cabinet design matches the 5280 in-
strument series cabinets. Each cabinet has a conve-
nient storage compartment that lifts for easy access to
cables or accessories. The units may be stacked, or

placed side by side. This will help you to lay out a
neat ‘“‘test center’’ arrangement. Each kit in this series
is designed for both battery and power supply opera-
tion.

The type 5280 series includes the Model IM-5284
Multimeter, the Model IPA-5280-1 Power Supply,
and several other kits. If you have purchased the Mul-
timeter, you may want to build it first so that it is
available to check the other kits as you assemble
them. You may want to build the power supply next
to avoid the need for batteries.

BATTERY

and their type numbers are:

Eveready #216, PP3

Burgess #2U6

Mallory #TR-146X (long life)
RCA #VS323

Hellesens #410

Varta #438

CEI #6F22

If you intend to use batteries, you should purchase
two 9-volt transistor batteries, NEDA #1604 at this
time for use in your kit. Representative manufacturers

BATTERY 7




ASSEMBLY NOTES

TOOLS

You will need these tools to assemble your kit.

IERS DCISETOE'\}‘?/;L SCREWDRIVERS
OTHER HELPFUL
TOOLS

NUT STARTER
(MAY BE SUPPLIED

LONG-NOSE

PLIERS STRIPPERS

WITH KIT)
ASSEMBLY
1. Follow the instructions carefully and read the
entire step before you perform the operation.
2. The illustrations in the Manual are called

Pictorials and Details. Pictorials show the over-
all operation for a group of assembly steps;
Details generally illustrate a single step. When
you are directed to refer to a certain Pictorial
“for the following steps,” continue using that
Pictorial until you are referred to another Picto-
rial for another group of steps.

PHILLIPS
SCREWDRIVER

1/8"&1/4"-BLADE

HEATHKIT
SOLDERING
IRON

{25 TO 40 WATTS)

Most kits use a separate ““Illustration Booklet”
that contains illustrations (Pictorials, Details,
etc.) that are too large for the Assembly Manual.
Keep the “Illustration Booklet” with the As-
sembly Manual. The illustrations in it are ar-
ranged in Pictorial number sequence.

Position all parts as shown in the Pictorials.

Solder a part or a group of parts only when you
are instructed to do so.
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6. Each circuit part in an electronic kit has its own
component number (R2, C4, etc.). Use these
numbers when you want to identify the same
part in the various sections of the Manual.
These numbers, which are especially useful ifa
part has to be replaced, appear:

— In the Parts List,

— At the beginning of each step where a
component is installed,

— In some illustrations,

— In the Schematic,

— In the section at the rear of the Manual.
7. When you are instructed to cut something to a

particular length, use the scales (rulers) pro-
vided at the bottom of the Manual pages.

SAFETY WARNING: Avoid eye injury when you cut
off excess lead lengths. Hold the leads so they cannot
fly toward your eyes.

SOLDERING

Soldering is one of the most important operations you
will perform while assembling your kit. A good sol-
der connection will form an electrical connection be-
tween two parts, such as a component lead and a
circuit board foil. A bad solder connection could pre-
vent an otherwise well-assembled kit from operating

properly.

It is easy to make a good solder connection if you
follow a few simple rules:

1. Use the right type of soldering iron. A 25 to
40-watt pencil soldering iron with a 1/8” or
3/16" chisel or pyramid tip works best.

2, Keep the soldering iron tip clean. Wipe it often
on a wet sponge or cloth; then apply solder to
the tip to give the entire tip a wet look. This
process is called tinning, and it will protect the
tip and enable you to make good connections.
When solder tends to “ball” or does not stick to
thetip, the tip needs to be cleaned and re-tinned.

NOTE: Always use rosin core, radio-type solder
(60:40 or 50:50 tin-lead content) for all of the solder-
ing in this kit. This is the type we have supplied with
the parts. The Warranty will be void and we will not
service any kit in which acid core solder or paste has
been used.
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PARTS

=
Resistors will be called out by their resistance value |, o\ 1r
in Q (ohms), kQ (kilohms), or MQ (megohms). Certain i
types of resistors will have the value printed on the
body, while others will be identified by a color code. 1/2-WATT

The colors of the bands and the value will be given in

the steps, therefore the following color code is given

i i 1-WATT
for information only.
EXAMPLES:
2-WATT
/ BROWN 1
GREEN 5
Z RESISTOR COLOR CODE TOLERANCE

T~ ORANGE 1,000 Gold 5%

SILVER 109 Silver 10%
i No Band 20%
y Y
15 % 1,000 = 15,000 Q (15,000 OHMS), COLOR 1st DIGIT 2nd DIGIT MULTIPLY BY
or “15 k()"
BLACK 0 0 1
BROWN 1 L 10
RED 2 2 100
_~ ORANGE 3 ORANGE 3 3 1.000
_— BLACK 0 YELLOW 4 4 10,000
i GREEN 5 5 100,000
GREEN 100,000 BLUE § 6 1.000.000
o VIOLET 7 7 10,000,000
GOLD 5% CRAY 3 3 100,000,000
WHITE 9 9 1.000.000,000
GOLD 1
30 x 100,000 = 3,000,000 Q (or 3 MQ2) SILVER .01
3 MQ = 3 MEGOHMS
e
Capacitors will be called out by their capacitance EXAMPLES:
value in uF (microfarads) or pF (picofarads) and type:
ceramic, Mylar*, electrolytic, etc. Some capacitors 151K = 15 X 10 = 150 pF
may have their value printed in the following man- 759 = 75 X 0.1 = 7.5 pF
ner. .
NOTE: The letter “R” may be used at times to signify a
First digit of decimal point, as in: 2R2 = 2.2 (pF or uF).
capacitor’s value: 1 151K
Second digit of \r MULTIPLIER TOLERANCE OF CAPACITOR
capacitor’s value: 5 FOR THE | MULTIPLY || 10pF OR LETTER OVER
. 1. . NUMBER: BY. LESS 10pF
Multiplier: Multiply the 0 1 01
) E +0. 1pf B
first & second digits by
1 10 +0. 25pF C
the proper value from the > T TS D
Multipli . —
ultiplier Chart 3 600 1. 0pF T 1%
To find the tolerance of 2 10. 000 22.00f o 2%
. 5 100, 000 H +3%
the capacitor, look up ] -y
::}(1)113 letter in the Tolerance : 001 X T10%
umns. 9 0.1 M =20%

*DuPont Registered Trademark
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PARTS LIST

Check each part against the following list. The key
numbers in the Parts List correspond to the numbers
on the Parts Pictorial (Illustration Booklet, Page 1).
Parts may vary slightly from the illustrations; only the
hardware is shown actual size.

Some parts are packaged in containers with the part
number marked on the outside. Except for the initial
parts check, keep these parts in their containers so
they can be easily identified when they are called for
in the assembly steps.

KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No.
RESISTORS

NOTE: The following resistors have a tolerance of 5%. 5% is
indicated by a fourth color band of gold. The resistors may be
packed in more than one envelope.

A1l
A1

A1
A1

A1

A1
At
A1

A1
A1

A1
At
Al
Al
A1
A1
A1
Al
Al

6-220 —— 2 22 Q (red-red-black) R21, R22
6-300 — 3 30 Q (orange-black-black}  R36, R41,
R42
6-910 . 1 91 Q (white-brown-black) R37
6-101 .—— 4 100 Q (brown-black-brown) R13, R27,
R48, Cal.
6-201 —— 3 200 Q (red-black-brown) R32, R50,
R52
6-391——- 1 390 Q (orange-white-brown) R15
6-471 —— 2 470 Q (yellow-violet-brown) R11, R51
6-511 ~— 3 510 Q (green-brown-brown) R35, R45,
R46
6-561 r~eume 1 560  (green-blue-brown)  R12
6-102 T 3 1000 Q (brown-black-red) R23, R34,
R53
6-202 7" 2 2000 Q (red-black-red) R39, R44
6-242 — 1 2400 Q (red-yellow-red) R47
6-302 ™ 1 3000 2 (orange-black-red) R49
6-432 —— 2 4300 Q (yellow-orange-red) R2, R5
6-472 —1 4700 (1 (yellow-violet-red) R10
6-622 —1 6200 Q (blue-red-red) R43
6-682 — 1 6800 Q (blue-gray-red) R38
6-822 —— 1 8200 () (gray-red-red) R16
6-103 —— 1 10 kQ (brown-black-orange) R28

Save all packaging material until all parts have been
located.

To order areplacement part, use the Parts Order Form
furnished with this kit. If a Parts Order Form is not
available, refer to “‘Replacement Parts” inside the rear
cover of this Manual. For prices, refer to the separate
‘“Heath Parts Price List.”

KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No.
Resistors (cont’d.)
A1l 6-183 —— 1 18 k) (brown-gray-orange) R40
Al 6-338 -—— 1 33 k(2 (orange-orange- R8
orange)
A1 6-433 -—. 2 43 kQ (yellow-orange- R3, R6
orange)
A1 6-104 —— 4 100 k(2 (brown-black-yellow) R7, R20,
R25, R30
A1 6-124 ~—— 1 120 k() (brown-red-yellow) R17
Al 6-224 — 2 220 k() (red-red-yellow) R18, R19
A1 6-434 —— 3 430 k(2 (yellow-orange- R1, R4,
yellow) R31
A1 6-105 ~——— 1 1 M( (brown-black-green)  R29
CAPACITORS
B1 20-102 —— 1 100 pF mica c7
B2 21-722 —~ 2 330 pF ceramic C1,C2
B2 21-56 —— 1 470 pF ceramic Ci12
B2  21-140 —— 2  .001 uF ceramic C10, C11
B3 25-116 —— 3 50 uF electrolytic C14, C15,
c16
B3 25-117 ™ 7 100 uF electrolytic C3, C13,
C17, C18,
C19, C20,
c21
B4 272 — 1 1 uF Mylar C9
B5 27-47 — 3 .1 uF Mylar C4, C5,
Cé6
B6 292 —— 1 10,000 pF (.01 uF) c8

polystyrene
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KEY HEATH  QTY. DESCRIPTION CIRCUIT KEY HEATH  QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
CONTROLS-SWITCHES HARDWARE
c1 10-918 1 500 Q control R14 Gt  250-56 10 6-32 x 1/4" screw
c1  10-11 1 5000 Q control R33 G2  250-592 2 #6 x 3/8" self-tapping screw
C1  10-941 1100 kQ control R9 G3  250-162 5 632 X 1/2" screw
Cc2  10-1017 1 1000 Q control R24 G4  250-1150 2  6-32x 1/2 phillips-head screw
C3  11-157 11000 Q control R26 G5 2523 10 6-32 nut
C4  60-71 1 Slide switch SW1 G6  254-1 10  #6 lockwasher
C5 63-1303 1 Rotary switch SW2 G7  250-22 1 8-32 x 7/16" setscrew
G8 252-7 2  Control nut
G9 252-195 5  Self-retaining nut
G10 253-10 2  Control flat washer
DIODES-TRANSISTORS G11 254-5 2 Control lockwasher
D1 56-56 3 1N4149 diode D1, D2, D3 WIRE
D1 56-89 2 GD510 diode D4, D5
343-15 1’6" Shielded cable
NOTE: Transistors are marked for identification in one of the 344-50 3 Black wire
following four ways: 344-52 4 Red wire
344-55 2'6" Green wire
1. Part number. 344-59 3 White wire
2. Type number.
3. Part number and type number. MISCELLANEOUS
4. Part number with a type number other than the one
listed. H1  73-64 2 Double-stick foam tape
H2  73-142 2 Foam square
D2  417-94 2 2N3416 transistor Q6, Q8 85-1919-1 1 Circuit board
D3  417-235 5  2N4121 transistor Q3, 05, Q7, H3  92-662 1 Cabinet consisting of:
Q9, Q10
D3 417-291 2  2N5458 transistor Qt, Q2
D3 417-801 1 MPSA20 transistor Q4 92-659 1 Cabinet top
92-660 1 Cabinet bottom
92-661 1 Cabinet cover
CHOKES - TRANSFORMER (assembled to top)
92-668 1 Cover plate
E1 45-99 1 100 uH choke L1 H4  200-1290 1 Chassis
B2 45601 1 10:mH choke L2 H5  203-1869-1 1 Front panel
E3  46-66 1 1Hchoke L3 H6 206-1256 1 Bottom shield
E4  51-98 1 Transformer T1 H7  206-1257 1 Top shield
H8  204-2159 2  Meter clamp
H9  391-34 1 Blue-and-white label
H10 407-719 1 Meter M1
CONNECTOR - JACKS - PLUG H11 455-50 1 Knob bushing
H12 462-140 1 Small knob
F1 432-798 2  Battery connector 462-314 1 Large knob
F2 436-11 2 Red banana jack H13 463-28 1 Pointer
F2 436-22 2  Black banana jack 597-260 1 Parts Order Form
F3 438-14 2  Alligator clip w/banana plug 1 Assembly Manual
(see Page 1)
for Part Number)
Solder
O v v 3 1 (INCHES) 2 3 4 5 6 7
[e oeysppy7ee] ) 1 oo by ] ] | |- | R
LA LA B R S EL S LS EN A S S SRS S S N R L A A B
N O 5 1 (CM) 2 3 4 5 3 7 a8 9 10 11 12 13 14 - 15 18 17



= s IE ATEIKIT®

Page 9

CIRCUIT BOARD ASSEMBLY

STEP-BY-STEP ASSEMBLY

CONTINUE - NI

In the following steps, you will be
given detailed instructions on how to
install and solder the first part on the
circuit board. Read and perform each
step carefully. Then use the same
procedure whenever you install
parts on the circuit board.

(47 Position the circuit board as
shown with the printed side
(not the foil side) up.

straight down.

PUSH DOWN
HERE

( ) R49: Hold a 3000 () (orange-
black-red) resistor by the body
as shown and bend the leads

( L)/ Push the leads through the holes
at the indicated location on the
tircuit board. The énd with
color bands may be positioned
either way.

(1} Presstheresistor against the cir-
cuit board. Then bend the leads
outward slightly to hold the re-
sistor in place.

NSNS

E
\

( 3-Solder the resistor leads to the
circuit board as follows:

1. Push the soldering iron
tip against both the lead
and the circuit board foil.
Heat both for two or three
seconds.

SOLDERING
IRON

v

= =
CIRCUIT BOARD

COMPONENT
LEAD

FOIL\

S|

2. Then apply solder to the
other side of the connec-
tion. IMPORTANT: Let
the heated lead and the
circuit board foil melt the
solder.

SOLDERING

SOLDER

FOIL\

3. As the solder begins to
melt, allow it to flow
around the connection.
Then remove the solder
and the iron and let the
connectjon cool.

SOLDERING

( LY Cut off the excess lead lengths
close to the connection. WARN-
ING: Clip the leads so the ends
will not fly toward your eyes.

PICTORIAL 1-1

() Check each connection. Com-
pare it to the illustrations on
Page 10. After you have checked
the solder connections, proceed
with the assembly on Page 11.
Use the same soldering proce-
dure for each connection.
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A GOOD SOLDER CONNECTION

ey |

SOLDER FLOWS OUTWARD
AND GRADUALLY BLENDS

WITH THE FOIL AND
THE LEAD.

RON
TIONED

R N

I

I

I FOIL
| A
I

I
I
I
ECTLY |
I
I

I When you heat the lead and the circuit board foil at the same
| time, the solder will flow evenly onto the lead and the foil.
The solder will make a good electrical connection between |

Lthe lead and the foil.

POOR SOLDER CONNECTIONS

|
When the lead is not heated sufficiently, the solder
will not flow onto the lead as shown above. To cor-
rect, reheat the connection and, if necessary, apply a
small amount of additional solder to obtain a good

l_connection.

F_————__—_——————_—_—_———_—_———————_ﬁ
SOLDER DOES NOT FLOW P 7
ONTO LEAD. A DARK ROSIN . A SOLDERING
BEAD SURROUNDS AND IN- P L7 SOLDER APPEARS TO FLOW //////'v\ IRON
SULATES THE LEAD FROM ROSIN 75 - INWARD AND SET ON TOP S POSITIONED
THE CONNECTIQON ,//’ ,"SOLDERING OF THE FOIL. ///// INCORRECTLY
‘. IRON -
v apd
FOIL e POSITIONED FOIL
\ /o2 INCORRECTLY \ r” ROSIN
N NN

Wl N
When the foil is not heated sufficiently the solder will
blob on the circuit board as shown above. To correct,
reheat the connection and, if necessary, apply a small

amount of additional solder to obtain a good connec-
tion.

L—-

SOLDER BRIDGES

A solder bridge between two adjacent foils is shown
in photograph A. Photograph B shows how the con-
nection should appear. A solder bridge may occur if
you accidentally touch an adjacent previously sol-
dered connection, if you use too much solder, or if
you ““drag’ the soldering iron across other foils as you
remove it from the connection. A good rule to follow
is; always take a good look at the foil area around each
lead before you solder it. Then, when you solder the
connection, make sure the solder remains in this area
and does not bridge to another foil. This is especially
important when the foils are small and close together.
NOTE: 1t is alright for solder to bridge two connec-
tions on the same foil.

Use only enough solder to make a good connection,
and lift the soldering iron straight up from the circuit
board. If a solder bridge should develop, turn the
circuit board foil-side-down and heat the solder bet-
ween connections. The excess solder will run onto
the tip of the soldering iron, and this will remove the
solder bridge. NOTE: The foil side of the circuit board
has a coating on it called “solder resist.” This is a
protective insulation to help prevent solder bridges.

A

SOLDER
BRIDGE
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NOTE: When you install a diode, al-
ways match the band on the diode
with the band mark on the circuit
board. THE CIRCUIT WILL NOT
WORK IF THE DIODE IS INSTAL-
LED BACKWARDS. See Detail 1-2A.

SOLID BODY

~
COLORED
END

If your diode has a solid body, the
band is clearly defined. If your diode
has a glass body, do not mistake the
colored end inside the diode for the
banded end. Look for a band painted
on the outside of the glass.

IMPORTANT: THE BANDED END OF DIODES CAN
BE MARKED IN A NUMBER OF WAYS.

Wiy

BANDED END
Detail 1-2A

(V] D5: GD510 diode (#56-89).

\\
(L¥ R46: 510 Q (green-brown-
brown). N
, >
[l/f R45: 510 Q (green-brown- 3
brown). N IS
Yz %2

(L¥D4: GD510 diode (#56-89).

(\ R44: 2000 Q (red-black-red).

o

(14 R48: 100 Q (brown-black-
brown).

\

&
@,

(L R47: 2400 () (red-yellow-red).

(L4 R43: 6200 Q (blue-red-red).

]

(L' R40: 18 kQ (brown-gray-
orange).

\\\ﬁ§\
O§Q

2

() Solder the leads to the foil and
cut off the excess lead lengths.

NOTE: To prepare a wire as in the
following step, cut the wire to the
indicated length and remove 1/4” of
insulation from each end.

( ) Prepare a 3-3/4" white wire.

(1 3-3/4" white wire.

PICTORIAL 1-2

L) Solder the leads to the foil and
cut off the excess lead lengths.

(L} R51: 470 (yellow-violet-

brown).

() R53: 1000 ) (brown-black-red).

(¥ R52: 200  (red-black-brown).

L R50: 200 Q (red-black-brown).

({> R16: 8200 () (gray-red-red).

(LY'R22: 22  (red-red-black).

L (1) R23: 1000 (2 (brown-black-red). -

(L4 R21: 22 Q (red-red-black).

(L) R12: 560  (green-blue-brown).

(£ Solder the leads to the foil and
cut off the excess lead lengths.

(L) R25: 100 k@ (brown-black-
yellow).

(LY R20: 100 kQ (brown-black-
yellow).

(L3-R18: 220 kQ (red-red-yellow).

(L R19: 220 k) (red-red-yellow).

(¥ R17: 120 kQ (brown-red-
yellow).

Solder the leads to the foil and
cut off the excess lead lengths.

O Y v ¥y 1 (NCHES) 2 3 4 5 6

|ye,aeyse 7] ! | TR R T B T B N BTN R
ettt At e

0O 5 1 @M 2 a 4 5 [ 7 8 ° 10 1 12 13 14 18 1€ 17
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START & B

(L) R39: 2000 Q (red-black-red).

(LY R34: 1000 Q (brown-black-red).

(\'R35: 510 Q (green-brown-
brown).

(1) R38: 6800 (1 (hlue-gray-red).

(LR31: 430 kQ (yellow-orange-
yellow).

(¥ R32: 200 () (red-black-brown).

(1 ¥ Solder the leads to the foil and
cut off the excess lead lengths.

(v} R30: 100 kO (brown-black-
yellow).

(L) R42: 30 Q (orange-black-black).

(\¥ R41: 30 Q (orange-black-black).

({_)-R36: 30 Q (orange-black-black).

0\ j R37: 91 O (white-brown-black).

, A& Solder the leads to the foil and
cut off the excess lead lengths.

¢

(p) D2: 1N4149 diode (#56-56).

(L) D1: 1N4149 diode (#56-56).

(14 D3: 1N4149 diode (#56-56).

(L R15: 390 ) (orange-white-
brown).

(v R10:4700 Q(yellow-violet-red).

(«TR11: 470 Q (yellow-violet-
brown).

(¢4 R7: 100 kQ (brown-black-
yellow).

(7 R13: 100 Q (brown-black-
brown).

(¢} R8: 33 kQ (orange-orange-
orange).

( V)/Solder the leads to the foil and
cut off the excess lead lengths.

PICTORIAL 1-3
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In the following steps, install each

transistor as follows:

1. Refer to the illustration below
and identify the E, B, and C
leads of the transistor.

2. Insert the transistor leads into
the corresponding E, B, and C
holes in the circuit board.

3. Position the transistor 1/4"
above the circuit board.

4. Turn the circuit board over,
solder the leads to the foil, and
cut off the excess lead lengths.

(1¥ Q10: 2N4121 transistor (#417-
235).

(L4 Q9: 2N4121 transistor (#417-
235).

(L7 Q7: 2N4121 transistor (#417-
235).

(4) Q5: 2N4121 transistor (#417-
235). NOTE: See the drawing in
the top left column.

4: MPSA20 transistor (#417-
801). NOTE: See the drawingin
the top left column.

(L+Q3: 2N4121 transistor (#417-
235). NOTE: See the drawing in
the top left column.

IMPORTANT: When you install the E,
C, and B leads of the following transis-
tors, notice that the lead contiguration
between the above type of transistor
and this type are different. Also note
that the center lead is bent BACK in-
stead of forward, as in the previous

steps. FLAT

( )‘/f (28: 2N3416 transistor (#417-94).

[J (J6: 2N3416 transistor (#417-94).

PICTORIAL 1-4

(L¥"2N5458 transistor (#417-291) at
Q2.

U?q»FLAT
+—

(L Q1: 2N5458 transistor (#417-
291).
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NOTE: Before you install an electrolyt-
ic capacitor, look at it and identify the
leads. One lead will have a positive
(+) mark or a negative (—) mark near it.
Be sure to install the positive lead in
the positive-marked hole. Be careful;
only the negative lead may be marked.

IDENTIFIED IDENTIFIED
LEAD IS LEAD IS
NEGATIVE (-) POSITIVE (+)

(L¥ C19: 100 uF electrolytic.

[\/)/Clﬁz 50 uF electrolytic. 15~ At

(W¥C15: 50 uF electrolytic.

(1-}7C14: 50 uF electrolytic.

(L¥ C17: 100 uF electrolytic. ¢ -

[L- J C13: 100 uF electrolytic.

NOTE: When you install ceramic
capacitors, do not push the insulated
portions of the leads into the circuit
board holes. This could make it dif-
ficult to solder the leads to the foil.

INSULATION INSULATION
\

(¥ C12: 470 pF ceramic.

(\¥C10: .001 uF ceramic.

4 C11:.001 uF ceramic.

(\J Solder the leads to the foil and
cut off the excess lead lengths.

PICTORIAL 1-5

CONTINUE < I

(L3C18: 100 uF electrolytic.

\ S: (L1 C21: 100 uF electrolytic.
m@ A ) C20: 100 uF electrolytic. & 7,
S
[

(¥ C8: .1 uF Mylar.

(.} C5: .1 uF Mylar.

(L J~C2: 330 pF ceramic.

(LxCa: .1 uF Mylar.

(¢.)°C3: 100 uF electrolytic. ™

(L} Solder the leads to the foil and
cut off the excess lead lengths.
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() T1: AF transformer (#51-98).
Solder the pins to the foil and
cut off the excess pin lengths.

(L¥ R33: 5 kQ control (#10-311).
Solder each control to the foil as
you install it.

(1. L-R9: 100 kQ control (#10-941).

(,+ R14: 500 Q control (#10-918).

(¥ Top shield. Insert the lugs
through the circuit board holes
and solder them to the foil.
Make sure the shield is pressed
firmly against the circuit board
and is straight.

PICTORIAL 1-6

Position the circuit board with the
foil side facing up.

NOTE: Before you perform the fol-
lowing step, check both sides of the
circuit board inside the dotted line
area to make sure there are no solder
bridges or components inter-
changed.

( ).Bottom shield: Insert the four
" lugs through the holes in the
circuit board and solder them to

the foil.
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3" TWISTED PAIR

PICTORIAL 1-7
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Detail 1-7A

Refer to Pictorial 1-7 for the following steps.
(vJ Position the circuit board as shown.

As you wire this kit, you will be instructed to prepare
wires ahead of time as in the following step. To pre-
pare a wire, cut it to the indicated length and remove
1/4” of insulation from each end. The wires are listed
in the order in which they will be used.

(LY Prepare a 1-1/2" black wire.

NOTE: In the following steps, “S-”’ with a number,
such as (S-3), means to solder the connection. The
number following the “S” tells how many wires are at
the connection. (NS) means not to solder because
other wires will be added later.

( Connect one end of the 1-1/2” black wire to
circuit board hole H (S-1). You will connect the
other end later.

(V/)l Refer to Detail 1-7A Part 1 and twist a red and
black wire together to form a 3" twisted pair.

(v Refer to Detail 1-7A Part 2 and twist a red and
black wire together to form a 7" twisted pair.

( ) Connectthered wire from the 3" twisted pair to
circuit board hole J (S-1) and the black wire to
hole G (S-1).

(L’) Connect thered wire from the 7” twisted pair to
circuit board hole P (S-1) and the black wire to
hole R (S-1).

L7 Connect thered lead of one battery connector to
circuit board hole U (S-1) and the black lead to
hole S (S-1).

( ¥ Connect the red lead of the other battery con-
nector to circuit board hole T (S-1) and the black
lead to hole V (S-1).

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the following
conditions.

(/.} Unsoldered connections.

(LY Poor solder connections.

( ¥ Solder bridges between foils.

({ ¥ Protruding leads which could touch together.
( ) Transistors for the proper type and installation.

H») Electrolytic capacitors for the correct position
of the positive (+) end.

(L Diodes for the correct position of the banded
end.

This completes the “Circuit Board Assembly”’; set it
aside temporarily.

(o] A A 3 1 (INCHES) 2 3 4 S 6 7
e 3syss 7Bl | AT BT R [ T RS T R W A S SR a
LASRARRARE | T T T T T T T T T T T T T T T T T T T B T T T T T LA |

0 5 1 {(CM) 2 3 4 5 '6 7 8 10 1" 12 13 14 15 16 17
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PICTORIAL 2-1
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RANGE SWITCH WIRING
Refer to Pictorial 2-1 for the following steps.
(Y] Prepare the following white wires:

 1-3/4"
5-1/2"
6-3/4"
3"
2-1/2"

(L1 Position switch SW2 with the lugs as shown.

NOTE: The inset drawing of Pictorial 2-1 shows how
each lug on the range switch (SW2) is numbered.
Each lug location has a number, even when a lug is
not mounted at that location on the wafer. Note that
lug 12 on wafer 1 is missing.

Connect the prepared wires to switch SW2 as follows:
(¥ 1-3/4”" wire to wafer 1 lug 1 (S-1).
(¢} 5-1/2" wire to wafer 1 lug 2 (S-1).
NOTE: When a connection is made to a “double lug,”
as in the following step, it will be considered one lug
in the solder instructions. Then, when you are di-

rected to solder the connection, be sure to solder the
wire or lead to both lugs.

(LY 6-3/4" wire to wafer 2 lug 1 (S-1).
( Ly~ 3" wire to wafer 3 lug 3 (NS).
(¥ 2-1/2" wire to wafer 4 lug 2 (NS).

(»J Cut a 2-5/8" green wire and remove all of the
insulation.

(LY Form the 2-5/8" bare wire so it curves around,
and touches wafer 2, switch lugs 3 through 8.
Then bend the ends of the wire so they enter and
wrap around lugs 3 (NS) and 8 (NS). Make sure
the wire does not short to the switch spacer.

(] R27: Connect one lead of a 100 € (brown-
black-brown) resistor to wafer 1 lug 3 (S-1) and
the other lead to wafer 2 lug 3 (S-2).

{7 R28: Connect one lead of a 10 kQ (brown-
black-orange) resistor to wafer 1 lug 4 (S-1) and
the other lead to wafer 2 lug 4 (S-3).

(3 R29: Connect one lead of a 1 MQ) (brown-black-
green) resistor to wafer 1 lug 5 (S-1) and the
other lead to wafer 2 lug 5 (S-3).

(LJ L1: Connect one lead of a 100 uH choke (#45-
99) to wafer 1 lug 6 (S-1) and the other lead to
wafer 2 lug 6 (NS). Do not let the choke body
touch the switch spacer.

() C1: Connect one lead of a 330 pF ceramic
capacitor to wafer 3 lug 2 (S-1). Connect the
other lead to wafer 4 lug 2 (S-2).

NOTE: Where a wire passes through a connection and
then goes to another point, as in the next step, it will
count as two wires in the solder instructions (S-2),
one entering and one leaving the connection.

( > R1: Pass one lead of a 430 k{1 (yellow-orange-
yellow) resistor to wafer 3 through lug 3 (S-3) to
lug 4 (NS). Connect the other lead to-wafer 4 lug
3 (8-1).

(LY R2: Pass one lead of a 4300 () (yellow-orange-
red) resistor to wafer 3 through lug 4 (S-3) to lug
5 (NS). Connect the other lead to wafer 4 lug 4
(S-1).

R3: Connect one lead of a 43 k) (yellow-
orange-orange) resistor to wafer 3 lug 5 (S-2).
Connect the other lead to wafer 4 lug 5 (S-1).
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RANGE
SWITCH

5-1/2"

PICTORIAL 2-2

Refer to Pictorial 2-2 for the following steps.
() Position switch SW2 as shown.
() Prepare a 5-1/2" white wire.

(Y Connect one end of the 5-1/2" white wire to
wafer 4 lug 10 (NS).

[V)' L2: Connect one lead of a 10 mH choke (#45-
601) to wafer 1 lug 7 (S-1) and the other lead to
wafer 2 lug 7 (S-3). Make sure the choke body
does not touch the switch spacer.

( VY C7: Connect one lead of a 100 pF mica capacitor
to wafer 1 lug 9 (S-1). Pass the other lead to
wafer 2 through lug 9 (NS) to lug 10 (NS).

(/) C8: Connect either lead of a .01 uF (10,000 pF)
polystyrene capacitor to wafer 1 lug 10 (S-1).
Pass the other lead to wafer 2 through lug 10
(S-3) to lug 11 (NS).

()

(v

(W

(L

C9: Connect either lead of.a 1 wF Mylar
capacitor to wafer 1 lug 11 (S-1). Connect the
other lead to wafer 2 lug 11 (S-2).

R4: Connect one lead of a 430 kQ (yellow-
orange-yellow) resistor to wafer 3 lug 8 (S-1).
Pass the other lead to wafer 4 through lug 8 (S-2)
to lug 9 (NS).

R5: Connect one lead of a 4300 () (yellow-
orange-red) resistor to wafer 3 lug 9 (S-1). Pass
the other lead to wafer 4 through lug 9 (S-3) to
lug 10 (NS).

R6: Connect one lead of a 43 kQ (yellow-
orange-orange) resistor to wafer 3 lug 10 (S-1).
Connect the other lead to wafer 4 lug 10 (S-3).

Set the range switch aside.
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Detail 3-1B

Detail 3-1A

CHASSIS ASSEMBLY AND WIRING

Refer to Pictorial 3-1 (Illustration Booklet, Page 2) for
the following steps.

(L] Position the chassis as shown.
(L3 Mount the circuit board on the chassis with six
6-32 x 1/4" screws, six #6 lockwashers, and six AN
6-32 nuts. Position the circuit board as shown. @
[
(L7 RefertoDetail 3-1A and prepare the leads of the SLOTS @
1 H choke (#46-66) as shown.

CHASSIS
() L3:RefertoDetail 3-1A and mount the choke on

the chassis at L3 with two 6-32 x 1/4” screws,
two #6 lockwashers, and two 6-32 nuts. Posi-
tion the choke as shown.

(v SW1: Refer to Detail 3-1B and mount the slide BENODVgQB S~
switch (#60-71) on the chassis at SW1. Use two 3
6-32 x 1/4” screws.

(+J R24: Refer to Detail 3-1C and mount a 1000
control (#10-1017) on the chassis at R24. Insert
the tabs through the slots in the chassis and
bend them over as shown. Position the control
lugs as shown.

Detail 3-1C
Set the chassis aside temporarily.

O Y oy 3 1 (INCHES) 2 3 4 5 6 7
[ 1/8 | 3/8 | 5/8, 7/8 I | | , ’ \ | .
70—y
0O 5 1 (@m 2 3 a 5 6 7 8
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Detail 3-2A

Refer to Pictorial 3-2 for the following steps.

( V}/Refer toDetail 3-2A and remove the paper back-

(L

ing from a rubber square. Install the rubber
square on a meter clamp as shown.

In the same manner, install the other rubber
square on the remaining meter clamp.

M1: Refer to Detail 3-2A and install the meter on
the front panel at M1 with two 6-32 x 1/2"
phillips-head screws, two #6 lockwashers, and
two 6-32 nuts. Remove the shorting wire from
the meter lugs if attached. Tighten the nuts se-
curely.

2.

2 6-32 NUT
/y

#6 LOCKWASHER

METER
CLAMP

RUBBER
SQUARE

(-~ Mountthe front panel to the chassis. Use the red

banana jacks at AB and AC, and the black
banana jacks at AA and AD. Use the nuts
supplied with the jacks, but do not tighten them
yet. Make sure you do not cross-thread the nuts.

[[/)/Position the front panel so the level control

(Vv

shaft and the slide switch operate freely, then
tighten the nuts on the banana jacks.

R26: Mount the 1000 {) control (#11-157) on the
front panel at R26. Use a control lockwasher,
control flat washer, and a control nut. Position
the control lugs as shown.
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Detail 3-3A CONTROL NUi;
FLATWASHER

Refer to Pictorial 3-3 (Illustration Booklet, Page 2) for
the following steps.

NOTE: Before you perform the following step, route
the wires on the circuit board as shown.

(¥ SW2: Refer to Detail 3-3A and mount the range
switch on the front panel at SW2 with a control
lockwasher, a control flat washer, and a control
nut. Position the switch as shown.

NOTE: As you connect each wire in the following
steps, route the wire as shown. After you solder each
connection, cut off the excess wire length.

[\/)/ Connect the wire coming from wafer 1 lug 1 to
circuit board hole N (S-1).

(V) Connect the wire coming from wafer 3 lug 3 to
circuit board hole C (S-1).

(v) Connect the wire coming from wafer 4 lug 2 to
circuit board hole B (S-1).

(I_y Connectthe wire coming from wafer 4 lug 10 to
circuit board hole A (S-1).

() Route the wire coming from wafer t lug 2 as
shown. You will connect it later.

() Route the wire coming from wafer 2 lug 1 over
the top of the Level control in the direction

shown. You will connect it later.

Connect the red and black twisted wires coming from
circuit board holes P and R as follows:

(/) Red wire to meter M1 lug (+) (S-1).

6-3/4"

o 1/4" jeoy

BLK

REDjes]1/4"

1_1/4!!

p o

Detail 3-3B
(/] Black wire to*meter M1 lug (—) (S-1).

(L) Connect the black wire coming from circuit
board hole H to control R26 lug 2 (S-1).

Connect the red and black twisted wires coming from
circuit board holes G and ] as follows:

(L) Red wire to control R26 lug 1 (NS).

(). Black wire to control R26 lug 3 (NS).

( 4 RefertoDetail 3-3B and prepare a 6-3/4" red and
black twisted pair of wires. Cuta 1-1/4" red wire

from either end of the twisted pair.

Connect the 6-3/4” red and black twisted wires as
follows:

(1) Black wire at end A to control R26 lug 3 (S-2).
(vr Red wire at end A to control R26 lug 1 (NS).
(y] Black wire at end B to wafer 2 lug 9 (S-3).
(L) Short red wire at end B to wafer 2 lug 6 (S-4).
[\/) Prepare a 4” white wire.

[1/)/ Connect one end of the 4” white wire to control

R26 lug 1 (S-3). Route the other end as shown.
You will connect it later,

M Connect the 2-3/4” lead of choke L3 to wafer 1
lug 8 (S-1).

(L} Connect the 3" lead of choke L3 to wafer 2 lug 8
(S-2).

(v Carefully peel the paper backing from the blue
and white label and press the label into place on
the inside of the front panel. Make sure you
refer to the numbers on the label in any com-
munications you have with the Heath Company
about this kit.
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Detail 3-4A

Refer to Pictorial 3-4 (Illustration Booklet, Page 3) for
the following steps.

(v) Position the chassis as shown.

NOTE: When you connect each of the following wires
to the foil side of the circuit board, leave the insula-
tion 1/8” away from the foil so solder can flow around
the bare wire. See the inset drawing. Then solder the
exposed wire to the foil. Cut off the excess wire
lengths from the component (lettered) side of the cir-
cuit board.

(g,/)/ Connect the free end of the wire coming from
wafer 1 lug 2 to thered banana jack at AB (S-1).

( ¥ Connect the free end of the wire coming from
control R26 lug 1 to the black banana jack at AA
(S-1).

(L Connect the free end of the wire coming from
wafer 2 lug 1 to the black banana jack at AD
(S-1).

( ) Prepare the following wires:
.- - 4-5/8" green

_—4-3/4" red
— 1-7/8" black

(NCHES) 2

N N T
L e s

Yo Yo % 1

2
LTI
ey

A BT
LR

Connect the prepared wires as follows:

(¢} 4-5/8" green wire between switch SW1 lug 2
(S-1) and circuit board hole AA (S-1).

(Lt 4-3/4" red wire between switch SW1 lug 5 (S-1)
and circuit board hole AB (S-1).

(L¥ 1-7/8" black wire between control R24 lug 3
(NS) and circuit board hole L(S-1). !

(L) Refer to Detail 3-4A and prepare one 2-1/2" and
two 5-1/2" shielded cables.

‘ ( {)~Connect the inner lead at end A of the 2-1/2"

shielded cable to the red banana jack at' AC
(S-1). Connect the inner lead at end B to circuit
board hole K (S-1) and the shield lead to hole E
(S-1).

( ’/)/Connect the inner lead at end B of a 5-1/2"
shielded cable to control R24 lug 1 (S-1) and the
shield lead tolug 3 (NS). Connect the inner lead
at end A to circuit board hole D (S-1).

(.}~ Connect the inner lead at end B of the other
5-1/2" shielded cable to control R24 lug 2 (S-1)
and the shield lead to lug 3 (S-3). Connect the
inner lead at end A to circuit board holeF (S-1).

!
Ll
7 8

Ox—0

1/8 N
AR AR | T
5 1 (cm) 2 3 4 5 6
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Detail 3-5A

Refer to Pictorial 3-5 (Illustration Booklet, Page 3) for
the following steps.

( Y Position the chassis as shown.

( &Y Refer to Detail 3-5A and install a knob bushing
on switch shaft SW2. Position the small end of
the bushing as shown.

(LY Rotate the shaft of switch SW2 completely
counterclockwise.

Refer to Detail 3-5A and install a small knob on the
knob bushing in the following manner:

(¥) Line up the knob indicator with the Z, mark on
the front panel.

(L) Push the knob part way onto the bushing.

(v} Now carefully remove both the bushing and the
knob. Do not allow the knob to come off the
bushing.

POINTER

LARGE KNOB

8-32x 7/16"
SETSCREW

Detail 3-5B

(.} Place the knob on a table or other firm surface.
Place a soft cloth under the knob to prevent it
from being marred. Then use a nutdriver or a
large screwdriver and drive the bushing into

the knob.
-7 Replace the knob on the switch shaft at SW2.

[\/T Refer to Detail 3-5B and insert the dial pointer
(#463-28) on the large knob as shown. Install an
8-32 x 7/16" setscrew in the knob.

(Y Turn control R26 fully counterclockwise and
install the large knob with the pointer on the
control shaft.

: [;/{ Position the pointer at the approximate position

shown and tighten the setscrew until it is just
snug.

This completes the ‘“Chassis Assembly and Wiring.”
If you intend to use the Power Supply with your RLC
Bridge, proceed to “Power Switch and Connector
Wiring.” If you did not purchase the power supply
and intend to use batteries only, disregard the follow-
ing steps and proceed to “Battery Only Wiring” on
Page 28. NOTE: You will need the leftover black, red,
and green wires to modify your unit if you purchase
the AC Power Supply later.

You will have a 100 Q (brown-black-brown) resistor
left over at this time. Save it for “Calibration.”
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Detail 3-6A

POWER SWITCH AND CONNECTOR WIRING

( ) Locate the following parts from your Power
Supply parts pack:

Slide switch (#60-2).

Mounting plate (#92-669).

Male connector pins (#432-72).
Connector shell with ears (#432-720).
6-32 X 1/4" screw (#250-56).

N Wk =

Refer to Pictorial 3-6 (Illustration Booklet, Page 4) for
the following steps.

( ) Prepare the following wires:

MOUNTING
~— PLATE

FEMALE
CONNECTOR

Detail 3-6B

Refer to Detail 3-6 A Part A and install a male connec- -
tor pin on each of the following wires:

() 1-3/4" red (S-1).

( ) 7" black (8-1).

() 2-1/4" green (S-1).

Refer to Detail 3-6A Part B and position the connector

shell with ears with the point as shown. Push the male

connector pins into the holes as follows. Note: The

connector pins will “click” as they lock into place.

() '1-3/4” red wire into hole 1.

( ) 7" black wire into hole 2.

() 2-1/4" green wire into hole 3.

() P1:RefertoDetail 3-6B and bend the ears of the
connector shell back against the side of the

body as shown. Position the pointed end as
shown. Push the connector shell into the

1-3/4" red mounting plate hole at P1. The ears of the con-
7" black nector shell will lock into place at the edges of
2-1/4" green the hole. .
o 1y 3 1 (INCHES) 2 3 4 =] 6 7
[stﬂs?ﬁsfﬁsl. TRV U SO RPN S B N R . | — | v ] L h 1 Hl L } - %J
ngs””J (C'M) 'Iz ' ; ' L ' L L ]7 L 1'0 1‘1 12 13 14 15 18 17
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Detail 3-6C

( } SW3: Refer to Detail 3-6C and install the slide
switch on the mounting plate at SW3 with two
6-32 X 1/4" screws. '

Connect the free end of the wires coming from plug P1
as follows:

( )} Red wire to switch SW3 lug 6 (S-1).
( )} Black wire to circuit board hole X (S-1).
( )} Green wire to switch SW3 lug 1 (S-1).
( ) Prepare the following wires:
7-1/2" green
7-1/2" red
8-1/2" green
8-1/2" red
( )} Connect one end of the 7-1/2" green wire to
switch SW3 lug 3 (S-1) and the other end to
circuit board hole Y (S-1).
( )} Connectoneend of the 7-1/2" red wire to switch

SW3 lug 4 (S-1) and the other end to circuit
board hole Z (S-1).

0 Ye Y % 1 (INCHES) 2 3

( ) Connect one end of the 8-1/2" green wire to
switch SW3 lug 2 (S-1). Route the free end of
this wire through hole F..

( ) Connectoneend of the 8-1/2" red wire to switch

SW3 lug 5 (S-1). Route the free end of this wire
through hole F.

( )} Connect the green wire coming from hole F to
switch SW1 lug 3 (S-1).

( ) Connect the red wire coming from hole F to
switch SW1 lug 4 (S-1).

NOTE: Lugs 1 and 6 of switch SW1 are not used.

This completes the “Power Switch and Connector
Wiring.” Proceed to “Initial Test and Adjustments.”

BATTERY ONLY WIRING

Refer to Pictorial 3-7 (Illustration Booklet, Page 4) for
the following steps.

( 5,»}'/ Prepare an 8-1/2" red and an 8-1/2" green wire.

(¥ Connect the 8-1/2" red wire between SW1 lug 4
(S-1) and circuit board hole Z (S-1). Route the
end of this wire through hole F.

( l/)/Connect the 8-1/2" green wire between SW1 lug
3 (S-1) and circuit board hole Y (S-1). Route the
end of this wire through hole F.

Proceed to “Initial Test and Adjustments.”

1 1/8  3/8 | 5/8, 7/8 I

F . L
Razsnsasani L — T
0O 5 1 (@cm 2 3 4 5 &
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INITIAL TEST AND ADJUSTMENTS

The purpose of this section of the Manual is to make
sure your RLC Bridge operates properly and will not
be damaged as a result of a wiring error. A transistor,
for example, could be destroyed instantly by a short
circuit that causes excessive current.

(,/]/Inspect the Bridge for improperly soldered
connections, or connections that may be missed
or unsoldered. Also check for solder bridges
across two or more circuit board foils, which
would cause a short circuit.

(" Examine the chassis mounted parts and make
sure they are properly mounted and connected.

(.- Make sure no bare wires are touching any com-
ponents or the chassis.

RESISTANCE MEASUREMENTS

NOTE: You will need an ohmmeter to make the fol-
lowing resistance measurements. The readings may
take a few seconds to reach the indicated settings due
to the charging of capacitors in the circuit. If you do
not have an ohmmeter, proceed to ‘“Power Supply
Connection.”

(¢ Set your ohmmeter to read R X 100.

() Connectthe common lead of your ohmmeter to
the chassis.

NOTE: The readings in the following steps, are the
minimum desired. If the readings you get are signifi-
cantly less, you must determine the reason (such as a
short circuit between the foils caused by a solder
bridge) and correct it before you proceed.

0

@ //////////////////////////////‘
% N

®

PICTORIAL 4-1

Refer to Pictorial 4-1 for the following steps.

(¥ Place the POWER switch to ON.

( L)~ Touch the ohmmeter probe to switch SW1 lug
2. The reading should be 5 kQ or higher.

()~ Touch the ohmmeter probe to switch SW1 lug
5. The reading should be 1 kQ or higher.

((_J)- Place the POWER switch to OFF.

Proceed to “Power Supply Connection.”
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PICTORIAL 4-2

POWER SUPPLY CONNECTION

Refer to Pictorial 4-2 for the following steps.

( ) Position the RLC Bridge as shown. )

() Connectone of the five connector shells coming
from the Power Supply to P1 on the mounting
plate. Make sure the wire colors at both connec-
tors are the same and are not reversed.

( ) Placethe LINE/BATT switch to the LINE posi-
tion.

( ) Plug the Power Supply line cord into the ap-
propriate AC receptacle.

NOTE: If you intend to use batteries in addition to the
Power Supply, proceed with the following steps.
Otherwise, proceed to “Bias Adjustment.”

BATTERY CONNECTION
( ) Connect the two 9-volt batteries, which you
purchased earlier, to battery connectors BC1

and BC2.

( ) Hyou intend to use batteries at this time, place
the LINE/BATT switch to the BATT position.

Proceed to ‘“Bias Adjustment” on Page 31.
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BIAS ADJUSTMENT

Refer to Pictorial 4-3 (Illustration Booklet, Page 5) for
the following steps.

((/)" Position the RLC Bridge as shown.

NOTE: Use a small-bladed screwdriver to make the
following adjustments. If you do not obtain the proper
results during the bias adjustment, refer to “In Case of
Difficulty” to help you correct the problem. Do not
proceed with any other steps until the problem is
corrected.

() Presetcontrols R9,R14, and R33 to the center of
their rotation.

(f Place the POWER switch to ON.

NOTE: You will need a voltmeter capable of measur-
ing both AC and DC for the following steps.

(\/{ Set the meter to the lowest range capable of
measuring 5 volts DC.

()" Connect the common lead of your voltmeter to
the chassis.

( »» Touch the voltmeter probe to circuit board
point A and adjust control R9 (Bias Adj A) for 0
+.1 volts. Note: Adjust R9 very slowly and wait
for the reading to stabilize each time you stop.
Then adjust the control further if necessary to
obtain the correct reading.

(+) Set your meter to the lowest range capable of
measuring 5 volts AC (rms).

(V] Touch the voltmeter probe at circuit board
point A and adjust control R14 (Feedback Adj)
for a reading of 3 volts AC.

( V] Set your meter to the lowest range capable of
measuring 5 volts DC.

(] Touch the voltmeter probe to the collector (C) of
transistor Q8 and adjust control R33 (Bias Adj
B) for a reading of 4.5 volts.

(*) Repeat the steps after the second NOTE:

( ) Place the POWER switch to OFF. Disconnect
the voltmeter leads.

This completes the “Bias Adjustment.” Proceed to
“Dial Calibration.”
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HEATHKIT ALC BRIDGE

MODEL 1B.5281

PICTORIAL 4-4

DIAL CALIBRATION

Refer to Pictorial 4-4 for the following steps.

Preset the front panel controls as follows:

%)
(V)
%]
(.
(W

™)

BALANCE control R26 fully counterclockwise.
RANGE switch to RX1.

LEVEL control fully counterclockwise.

Plug both alligator clips into the Z, terminals.

Locate the 100 Q (brown-black-brown) resistor
which was left over, and install it between the
two alligator clips as shown.

Place the POWER switch to ON. The meter
should swing full scale, then drop back towards
0.

Gradually increase the LEVEL control until the
meter reads 10.

Carefully turn the BALANCE control R26
clockwise. The meter reading should decrease.
When the meter reaches a null (lowest reading),
stop turning the control.

]

)

Y

WITH
BANANA PLUGS

Increase the LEVEL control fully clockwise,
rock the BALANCE control back and forth a few

_ times to obtain the best null possible.

Very carefully, loosen the setscrew on the ba-
lance control knob without moving the control.
Position the dial pointer so it is over the 100
mark on the A scale. Tighten the setscrew.

Check the null on the meter and make sure the
pointer is directly over the “100” mark. If it is
not, repeat the previous step.

Turn the LEVEL control fully coun-
terclockwise.

Return the POWER switch to OFF.

Disconnect the 100 ) resistor and remove the
alligator clips from the front panel terminals.
Note: Save the resistor in case you would like to
recalibrate your unit later.

Remove the plug from the AC receptacle. If you
are using the Power Supply, disconnect it from
the Bridge.

This completes the ‘“Dial Calibration.” Proceed to
“Final Assembly.”

ALLIGATOR CLIPS
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FINAL ASSEMBLY

SELF-RETAINING Refer to Pictorial 5-1 for the following steps.

a NUT

(&7 Position the cabinet top as shown.

( &) Install five self-retaining nuts at V, W, X, Y, and

Z. Insert the slotted end of each nut into the

S cabinet post and press the nutinto the hole. Use

a screwdriver handle to drive the nut down into
the hole. Set the cabinet top aside temporarily.

\

Refer to Pictorial 5-2 (Illustration Booklet, Page 6) for
the following steps.

(L) Position the cabinet bottom as shown.

CABINET TOP

(*3Refer to Detail 5-2A and cut a 2" piece of
PICTORIAL 5-1 double-stick foam tape in half. Then remove the
paper backing from one side of both halves.

(). Press the double-stick foam tape into battery
compartments BC1 and BC2.

(t3—In alike manner, prepare the remaining 2" piece
of foam tape and install the tape in battery com-
partments BC3 and BC4.

BATTERY
CONNECTOR
STORAGE”
CLIPS

0O v 1 3 1 (INCHES) 2 3 4 (5] T I7
|ve,seys;gy 78| 4 oo b b by b by .'l PR I EO O ) -
IRARASRAARAI T T T T T T T T T T T T T T T T T T T T T T T T 1 1

O 5 1 (cm) 2 3 4 s 6 7 8 ° 10 1" 12 13 14 15 16 17
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CABINET TOP
COMPARTMENT

Detail 5-2C

Refer to Detail 5-2B (Illustration Booklet, Page
6) and mount the RLC Bridge in the cabinet
bottom at F and G with two 6-32 x 3/8" self-
tapping screws. If you use batteries with the
RLC Bridge, install them in compartments BC1
and BC2 as shown. Note: You may store spare
batteries in compartments BC3 and BC4. If you
do not use batteries, press the battery connec-
tors onto the battery connector storage clips in
the cabinet bottom.

Install either mounting plate at the rear opening
of the cabinet bottom as shown in the inset
drawing.

()

Install the cabinet top on the cabinet bottom.
Make sure the front panel slides into the cabinet
groove properly.

Install five 6-32 X 1/2"” screws through the
cabinet bottom. Tighten the screws securely but
do not overtighten them.

NOTE: Refer to Detail 5-2C for storage of any cables or
accessories for your Bridge in the cabinet top com-
partment.

This completes the “Final Assembly.” Proceed to
“Operation.”
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OPERATION

This RLC Bridge is a conventional bridge circuit
powered by a 1 kHz, 10 kHz, or 100 kHz oscillator. It
has a resistance range of 10 ohms to 10 megohms, an
inductance range of 10 uH to 10 H, and a capacitance
range of 10 pF to 10 uF. An external standard range
increases the versatility of this Bridge for the experi-
menter.

Refer to Pictorial 6-1 (Illustration Booklet, Page 7) for
a brief description of the controls, meter, and termi-
nals.

NOTE: It is always best to connect the component
under test directly to the Z, terminals. Long leads
may pick up stray AC fields and give inaccurate read-
ings. If you use test leads, keep them as short as
possible.

USING THE BRIDGE

NOTE: The following procedure uses a resistance
measurement as an example. Inductance or capaci-
rance measurements are made with the same proce-
dure. Make sure you change the RANGE switch to the
appropriate setting when you measure different types
of components. Refer to Pictorial 6-1 (Illustration
Booklet, Page 7) for a description of the controls.

To test an unknown resistance, perform the following
steps.

1. Turn the LEVEL control fully coun-
terclockwise.

2. Turn the RANGE switch knob to the proper
“R” multiplier. If you do not know the resis-
tance value, switch to the RX 1 position as a
start.

3. Place the POWER switch to ON.

4. Connect the unknown resistance to the Z,
terminals.

5. Advance the LEVEL control for an approxi-
mate full-scale meter reading (10).

6. Adjust the BALANCE control for a null
(minimum deflection) on the meter. If you
do not obtain a null, switch to the next high-
est “R” multiplier.

7. Turn the LEVEL control clockwise for an
approximate full-sgale reading and care-
fully readjust the BALANCE control for any
further null on the meter.

8. Read the resistance, indicated by the dial
pointer, on the “A” scale. Multiply the read-
ing by the RANGE switch setting.

USING AN EXTERNAL STANDARD

The following description gives only one typical
example for the external standard function. You may
want to use the external standard for other applica-
tions. When you use the external standard function,
make sure you keep the two component values within
a 10:1 ratio; otherwise, you will not obtain a null. A
null is the lowest reading obtained on the meter. You
will not always obtain a “0”’ reading when you null
your meter.

EXAMPLE:

To match several 100 Q resistors of an unknown value
with a 100 Q resistor of a known value to obtain a
matched pair, perform the following:

1. Turn the LEVEL control fully coun-
terclockwise.

2. Set the RANGE switch to the Z, position.

3. Connect the 100 Q) resistor of a known value
to the Z, (external standard) terminals.

4. Place the POWER switch to ON.

5. Connect a 100 () resistor of an unknown
value to the Z, terminals.

6. Advance the LEVEL control clockwise for
an approximate full-scale meter reading.

7. Adjust the BALANCE control and obtain a
null on the meter.

8. Turn the LEVEL control clockwise for a
full-scale meter reading and carefully re-
adjust the BALANCE control for a null on
the meter.
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9. Read the resistance, indicated by the dial
pointer, on the “B” scale. If the dial pointer
indicates ““1” (center scale), the resistors are
of equal value. If the pointeris to theright or
left of center scale, the resistors are not of
equal value. To determine the value of the
unequal resistor (or any component being
tested), use the formulas shown inside the
“B” scale. If the pointeris totheleft of center
scale, use the formulas inside the left scale.

If the pointer is to the right of center scale,
use the formulas inside the right scale. It is
normal when you measure extreme values,
to have the null occur at a much higher
point on the null meter.

NOTE: If you use batteries with your RLC Bridge,
measure them with a voltmeter occasionally to make
sure they are 7 volts or higher. This will insure the
best operation for your bridge.

IN CASE OF DIFFICULTY

This part of the Manual provides you with informa-
tion that will help you locate and correct difficulties
which may occur in your RLC Bridge. This informa-
tion is divided into two sections. The first section,
“General,” contains suggestions of a general nature in
the following areas:

® Visual check and inspection.
® Precautions to observe when bench testing.

The second section contains a “Troubleshooting
Chart” that hasa series of “Conditions” and “Possible
Causes.” Start your troubleshooting procedure by
first reading the following “General”” section. Then
proceed to the appropriate “Condition” and “Possi-
ble Cause.”

GENERAL

Visual Checks

1.  About 90% of thekits that are returned for repair
do not function properly due to poor soldering.
Therefore, you can eliminate many troubles by a
careful inspection of connections to make sure
they are soldered as described in the *“Solder-
ing” section of the “Assembly Notes.” Re-heat
any doubtful connections and be sure all the
wires are soldered at places where several wires
are connected. Check carefully for solder
bridges between circuit board foils.

2.  Check to be sure that all transistors are in their

proper locations, and are installed correctly.

3.  Check the value of each part. Be sure that the
proper part has been wired into the circuit, as
shown in the Pictorial diagrams and is called
out in the wiring instructions. It would be easy,
for example,to install a 200 Q) (red-black-brown)
resistor in a step that calls for a 1000  (brown-
black-red) resistor.

4.  Recheck the wiring. Trace each lead in colored

pencil on the Pictorial as you check it. It is fre-
quently helpful to have a friend check your
work. Someone who is not familiar with the unit
may notice something you have consistently
overlooked.

5. Check all component leads connected to the cir-
cuit board. Make sure the leads do not extend
too far through the circuit board and make con-
tact with other connections or parts.

6. Check all of the wires that are connected to the

circuit board or switches to be sure the wires do
not touch each other or other lugs. Make sure all
wires are properly soldered.

7. If the difficulty still is not cured, read the ‘Pre-
cautions for Bench Testing,”” then refer to the
“Troubleshooting Chart.”
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Precautions for Bench Testing

® Test transistors carefully. Although they
have almost unlimited life when used prop-
erly, they are much more vulnerable to dam-
age from excessive voltage and current than
other circuit components.

® Becareful you donot short any test pointsto
ground when you make voltage mea-
surements. If the probe slips, for example,
and shorts out a bias or voltage supply point,
it may damage one or more components.

Donot remove any components from the circuit board
while the RLC Bridge is turned on.

When you make repairs to the RLC Bridge, make sure
you eliminate the cause as well as the effect of the
trouble. If, for example, you find a damaged resistor,
make sure you find out what (wiring error, etc.)
caused the resistor to become damaged. If the cause is
not eliminated, the replacement resistor may become
damaged when the Bridge is put back into operation.

Refer to the “X-Ray Views,” “Identification Charts,”
and the “Schematic Diagram” to locate the various
components.

Use a high impedance voltmetgrte make the sp.ecified
measurements in this section’

In an extreme case where you are unable to resolve a
difficulty, refer to the ‘“Customer Service” informa-
tion inside the rear cover of the Manual. Your war-
ranty is located inside the front cover.

TROUBLESHOOTING CHART

This chart lists the “Condition” and ‘‘Possible Cause”
of several malfunctions. If a particular part or parts are
mentioned (Q1 for example) as a possible cause,

check that part to see if it was installed and/or wired
correctly. It is also possible, on rare occasions, for a
part to be faulty and require replagement.

CONDITION

POSSIBLE CAUSE

No DC voltage change at point A when R9 is adjusted.

[l S

C3 is shorted. !

Range switch miswired or loose connection.
R9 defective.

Q1 through Q5 installed incorrectly or shorted.
D1, D2 installed backwards.

No AC voltage at point A.

WP~

C1 through C6 interchanged.
C1 open.
Open range switch.

No DC bias voltage change at the collector of Q8 when R33 is
adjusted.

N -

Q6 through Q10 installed incorrectly or shorted.
C13, C17, shorted.

No meter indication.

hON =

Q6 through Q10 installed incorrectly or shorted.
Range switch miswired or has loose connection.
Open meter.

Weak batteries.

Meter gives reverse indication.

D4, D5 installed backwards.
Wires to meter reversed.

Balance control is ineffective. Null occurs off scale.

T1 open.
Balance control miswired.
Component out of range of scale, or Z, and Z, ratio too wide.

Level control is inoperative.

Level control miswired.
T1 open.
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SPECIFICATIONS

Resistance Ranges ..........................
Inductance Ranges .........................
Capacitance Ranges ........................
Oscillator Frequencies ......................
External Standard Range ....................

Power Supply ............ ... oLl

Cabinet Dimensions .............coouue.. ...

Net Weight ................................

10 Q to 10 MQ in three ranges.
10 1H to 10 H in three ranges.
10 pF to 10 uF in three ranges.
1 kHz, 10 kHz, 100 kHz.

1:1 to 10:1

(2) 9-volt batteries, and/or Heathkit Model IPA-
5280-1 Power Supply.

11" wide X 5-3/4" high X 7-3/4" deep
(27.9 X 14.6 X 19.7 cm).

3-1/2 lbs. (1.6 kg).

The Heath Company reserves the right to discontinue
products and to change specifications at any time
without incurring any obligation to incorporate new
features in products previously sold.

CIRCUIT DESCRIPTION

Refer tothe Block Diagram (Illustration Booklet, Page
8) and Schematic Diagram (fold-in) as you read the
“Circuit Description.”

Part 1 of Pictorial 7-1 shows the configuration for a
Wheatstone Bridge. When all the values of R are
equal, the voltage at point A will equal the voltage at

point B and the meter will indicate “0”’ (no current

flow) or a “balanced bridge.”

Assume that R3 is an unknown value. If the bridge
becomes unbalanced, the voltages at points A and B
become unequal, and the meter deflects and indicates
the difference voltage. By adjusting R1 to give a bal-
anced bridge condition, you will now know the value
of R3, since it is equal to R1. R1 is usually a calibrated
control or a step-type variable resistor for conveni-
ence of adjustment and readout.
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Part 2 of Pictorial 7-1 shows the configuration for the
RLC Bridge. It is basically the same as that of the
Wheatstone Bridge. A fixed, internal component
standard (Z,) rather than a calibrated potentiometer
{as used in the Wheatstone Bridge), is used in con-
junction with the Range switch, SW2. The Range
switch selects the multiplication factor and a certain
frequency for the type of component being tested. The
variable function is provided by a single control,
which is divided to act as two arms of the bridge, at R1
and R2. Changing both of these values on the bridge
provides a much greater range than a single control
would provide.

When you test an unknown component value (Zy), the
known component (Zg) must be the same type as the
unknown component (Zx). The balance control at R1
and R2 is actually matching the ratio of the unknown
component to the known standard. The range switch
is marked in R, L, and C values to simplify the read-
out.

The RLC Bridge circuit uses an AC source rather than
a DC type since capacitors and inductors cannot be
tested with DC. The AC required to operate the bridge
is generated by a Wien bridge oscillator. This oscil-
lator consists of transistors Q1 through Q5. It provides
a low impedance output to drive bridge transformer
T1. Level control R24 adjusts the oscillator output
level to keep meter M1 on scale. The oscillator output
voltage is rectified by diode D3 and is used as a con-
trol voltage at the gate of transistor Q2. Q2 acts as a
variable source resistance for transistor Q1 and con-
trols its gain. The oscillator provides three output
frequencies, which are selected by the Range switch
for the particular type of component being tested. The
frequency used for each range is as follows:

RANGE FREQUENCY
Zs (external standard) 1000Hz
Rx1 1000 Hz
Rx100 1000 Hz
RXx10k 1000 Hz
Lx1 uH 100 kHz
Lx.1 mH 10 kHz
Lx.01 H 1000 Hz
Cx1 pF 100 kHz
CxF .0001 uF 10 kHz
Cx.01 uF 1000 Hz

PART 1
R1 R
+ 3
DC _—
SOURCE —— A B
Ro Rg
SW2
PART 2 F_—————— =
|
[
|
I
AC I
SOURCE |

PICTORIAL 7-1

Meter M1, which indicates a null (or balanced bridge
condition), is powered by amplifier stages Q6
through Q10. DC feedback is provided via R31 while
ACfeedback is provided through the meter circuit via
capacitors C14 and C15. Both types of feedback en-
hance circuit stabilization.

Power is supplied by two 9-volt batteries (see “Intro-
duction” for the type) and/or the Heath Model IPA-
5280-1 Power Supply.
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CIRCUIT BOARD X-RAY VIEW

NOTE: To find the PART NUMBER of a component Component Number” column of the “Parts
for the purpose of ordering a replacement part: List” in the front of this Manual.
A. Find the circuit component number (R5, C. Adjacent to the circuit component number,
C3, etc.) on the X-Ray View. you will find the PART NUMBER and DE-
SCRIPTION which must be supplied when
B. Locate this same number in the “Circuit you order a replacement part.

VIEWED FROM COMPONENT SIDE
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SEMICONDUCTOR IDENTIFICATION CHART

SCHEMATIC NUMBER

HEATH

MANUFACTERER'S

LEAD IDENTIFICATION

PART NUMBER NUMBER
IMPORTANT: THE BANDED END DF DIDDES CAN
o1 02, 03 s6-56 IN4149 BE MARKED IN A NUMBER DF WAYS.
D4, D5 56-89 D510
BANDED END
FLAT\
< or
EMITTER
Q6. Q8 417-94 IN3416 \ @ EMITTER
y =
~ BASE / BASE
COLLECTOR COLLECTOR
FLAT
Q4 417-801 MPSA20 @/
EMITTER
\/// S
Q3. 5. a7, BASE / C(:L\LECTOR
2. a0 417-235 INA121
FLAT
DRAIN
a1, Q2 417-291 IN5458 \%
GATE
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® Please print all information requested.

©® Besure you listthe correct HEATH part number exactly as
it appears in the parts list.

® |f you wish to prepay your order, mail this card and your
payment in an envelope. Be sure to include 10% (25¢
minimum, $3.50 maximum) for insurance, shipping and
handling. Michigan residents add 4% tax.
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RANGE
LX14H LX.1mH
RX10K — LX.01H
RX100 ~— _——CX1pF
RX1— ~CX.0001F
2s— CX.01UF

swa2
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SCHEMATIC OF THE
HEATHKIT®
MODEL IB-5281
RLC BRIDGE
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SCHEMATIC OF THE

HEATHKIT®
MODEL iB-5281
RLC BRIDGE
+8 +8 +8 +B
b
R48 = cr7
100 lIOOuF
Q7 E2 NOTES:
417-235 Q9
417-235 1. ALL RESISTORS ARE 1/2 WATT, 5% UNLESS OTHERWISE
SPECIFIED. RESISTOR VALUES ARE IN OHMS (K=1,000,
M=1,000,000).
2. CAPACITORS ARE IN PF UNLESS SPECIFIED OTHERWISE.
QIO 3. SW1 AND SW3 ARE SLIDE SWITCHES AND SW2 IS A
12 ) 417-238 ROTARY SWITCH.

4. O THIS SYMBOL INDICATES A DC VOLTAGE TAKEN
-8 UNDER THE FOLLOWING CONDITIONS FROM THE POINT
INDICATED TO CHASSIS GROUND WITH A HIGH
IMPEDANCE VOLTMETER:

A, Zy=0

B. LEVEL CONTROL-MAXIMUM CCW
C.

D

BALANCE CONTROL-CENTERED
RANGE SWITCH-EXT. STD.(Zg).

5. v THIS SYMBOL INDICATES CIRCUIT GROUND.

6. O THIS SYMBOL INDICATES A SWITCH LUG.

1. THIS SYMBOL INDICATES A LETTERED CIRCUIT BOARD

" CONNECTION THAT IS SOLDERED.
+50F 56-89 R49
i3°°° 8. VOLTAGES MAY VARY 10%.
-8 9. +A AND -A INDICATE AC GENERATOR SUPPLY VOLTAGE.
' : 10. +B AND ~B INDICATE METER AMPLIFIER SUPPLY VOLTAGE.
Rs2 - Yess 11. WAVEFORMS ARE TAKEN WITH THE RANGE SWITCH AT THE
200 1000 Zs POSITION.
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CUSTOMER SERVICE

REPLACEMENT PARTS

Flease provide complete information when you reguest re-
placements from either the factory or Heath Electronic Gen-
ters. Be cartain o inglude the HEATH pan number exactly ast
appears in the parts list.

ORDERING FROM THE FACTORY

Print all of the information requested on the parts order form
turmeshed with this product and mail it bo Heath For telephona
orders (parts only) dial 616 B82-3571. If you are unable 10
ocate an order form, write us a latter or card including:

* Heath part number.

* hModel number.

& Daje of purchase.

* Location purchasad or invoice number,

& Malura of the defect

= Your payment or authonzation for COD shipment of parts
not covered by warranty,

Heath Company

Benton Harbor
M 49022
At Parts Replacement

Mail letters 1o

Retasln original parts untll you recelve replacements
mmnmunummwmmmlmlm

on your packing slip.

OBTAINING REPLACEMENTS FROM
HEATH ELECTRONIC CENTERS

For your convaniencs, “over the counter” replacement pars
ara available from the Heath Electrome Centers histed in your
catalog Be sure 10 bring in the onginal part and purchase
iMoo whon you roguest a waranty replacemeant from a
Heath Electronic Cemer

TECHNICAL CONSULTATION

Need help with your kit? — Sell-Servica? — Construction? —
Operation? — Call orwrite for assistance. you'lifingd our Tech-
nical Consultants eager to help with just about any technical
problem except "CUsIomIZIng” tor unique applicatons.

The effectveness of our consulation service depends on the
information you furmish. Be sure to tell us:

* The Model number and Series number from the blue and
white |ahel,

* The date ol purchase.

& An gxact descnpton of the difficulty.

= Everylhing you have done inattempting to comect the prob-
lem.

Also incluede switch positions, connectons to other unets,

operating procedures, voltage readings, and any other infor-
mation you thirk mght be helpiul.

Please do not send parts for testing, unless this is speci-
cally requested by our Consultants.

Hinls: Telephane traffic is ightest &t midweek — please be
sure youl Manual and notes are on hand when you call,

Heathkil Elactronic Cenler tacilities are also avalable for tele-
phone or “walk-in" personal assistance,

REPAIR SERVICE

Semvice tadllities are avallable, if they are neaded, to repair
your compleled ki (Kis that have been modified, soldered
with paste flux or acid core solder, cannot ba accepied for
repar.}

It It Is conwvenlent. personally dellver your kit to a Heathkit
Electronic Cender. For werranty parts replacement, sup-
ply & copy of the Involce or sales slip.

If you prefer to ship your kit 1o the factory, attach a lefter
conaining the following infommation directly to the wnit:

= Your hama and address

s Date of purchase and invoice numiber,

= Copies of all correspondence relevant to the service of the
kit.

& A briel descnpbion of the dfficully.

® Authorization 10 retum your kit COD for the service and
shipping chames. (This will reduca the peesibility of delay. |

Check he eguipment to see that all screws and pans are
secured. (Do not include any wooden cabingls of color talkevi-
sion picture tubes, as these are easily damaged in shipment.
Do not include the kit Manual.) Place the equipmsent in & strong
carton with at least THREE INCHES of resilient packing mate-
rial (shredded paper, excelsior, eic ) on all sides. Use addi-
tonal packing material whaene there are protrusions (control
sticks, large knobs, etc.). It the unit weighs over 15 Ibs,, place
this carlon in another one with 3/4" of packing material bet-
ween the two.

Seal the carton with rerdorced gummed tape, tis it with a
strong cord, and mark it "Fragile” on at least two sides. Re-
mamber, the carnar will not accept lability for shipping dam-
ageifthe unitis insufficiently packed. Ship by prepaid axpress,
United Parcel Service, or insuned Parcel Post 10;

Heath Company
Senvice Department
Benton Harbor, Michigan 49022
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